Background: More people in the US now die from Methicillin Resistant Staphylococcus aureus (MRSA) infections than from HIV/AIDS. Often acquired in healthcare facilities or during healthcare procedures, the extremely high incidence of MRSA infections and the dangerously low levels of literacy regarding antibiotic resistance in the general public are on a collision course. Traditional medical approaches to infection control and the conventional attitude healthcare practitioners adopt toward public education are no longer adequate to avoid this collision. This study helps us understand how people acquire and process new information and then adapt behaviours based on learning. Methods: Using constructivist theory, semi-structured face-to-face and phone interviews were conducted to gather pertinent data. This allowed participants to tell their stories so their experiences could deepen our understanding of this crucial health issue. Interview transcripts were analysed using grounded theory and sensitizing concepts. Results: Our findings were classified into two main categories, each of which in turn included three subthemes. First, in the category of Learning, we identified how individuals used their Experiences with MRSA, to answer the questions: What was learned? and, How did learning occur? The second category, Adaptation gave us insights into Self-reliance, Reliance on others, and Reflections on the MRSA journey. Conclusions: This study underscores the critical importance of educational programs for patients, and improved continuing education for healthcare providers. Five specific results of this study can reduce the vacuum that currently exists between the knowledge and information available to healthcare professionals, and how that information is conveyed to the public. These points include: 1) a common model of MRSA learning and adaptation; 2) the self-directed nature of adult learning; 3) the focus on general MRSA information, care and prevention, and antibiotic resistance; 4) the interconnected nature of adaptation; and, 5) the need for a consistent step by step plan to deal with MRSA provided at the time of diagnosis.
Background
Methicillin-resistant Staphylococcus aureus (MRSA) first emerged as a serious infectious threat in the late 1960s as the bacterium developed resistance to the synthetic form of penicillin known as methicillin [1] . Although the Staphylococci bacteria, including MRSA, commonly colonize the skin of healthy people, often posing little to no threat, these bugs are quick to exploit any opportunity to invade wounds, nasal passageways, or mucosal membranes where they can rapidly produce infections that can become life threatening. It is not surprising then, that MRSA has been the focus of intense scientific and political interest around the world [2, 3] and has frequently been labeled as a superbug in the popular media [4] .
As the number of MRSA infections acquired both within healthcare facilities and, more recently, in community settings that bring large numbers of people into close proximity have increased, research has begun to focus on levels of public awareness and misperceptions connected with MRSA. In particular, this decade has produced a number of significant studies in the United Kingdom and Europe that have investigated public perceptions and the role played by the popular media as purveyors of information. As recently as 2006, a study conducted in the UK [5] found that 68% of the lay people they surveyed acquired their knowledge of MRSA from a combination of television and newspapers. An earlier qualitative study reported a lingering level of confusion in patients being treated for a MRSA infection, that persisted even after information about the infection had been provided by healthcare professionals [6] . These findings are further supported by a 2007 investigation into public awareness and attitudes which reported "the media [continues to act] as a conduit between medical and lay knowledge and . . . is the main source of public information about resistant infections." [7] . Finally, in perhaps one of the largest empirical studies of MRSA to date, conducted in the UK, researchers found that misperceptions surrounding MRSA tenaciously persist. This 2009 survey of 1,000 respondents found higher levels of public awareness than anticipated, and noted the primary source of information continues to be the media. But, perhaps most notable, the researchers report that "no one in [their] sample mentioned the contributions to MRSA of antibiotic prescribing by doctors or patient use of antibiotics" [4] .
This study hopes to build on the findings of the research discussed above by delving deeper into the learning experiences of people who have lived through a MRSA infection in order to improve the practical management and outcomes of this disease.
Methods

Paradigm
The aim of developing a deeper and more comprehensive understanding of how and why people learn [8] about MRSA was the impetus for this study. The researchers selected a qualitative approach in order to focus on individual lived experience [9] . The unique strengths of this kind of exploratory research include: 1) "the value of context"; 2) "the [search] for a deeper understanding of the phenomenon under study"; and 3) the belief that "people [use] meaning [to] define their situations" [9] . In other words, because the study was situated in a social science genre, the research methodology best suited to the analysis was also situated in the social sciences.
The principles of constructivist theory governed the design. Constructivist theory holds that individuals develop deep, subjective meanings based on their experiences. Typically, these meanings are negotiated socially through a process of discussion, reflection, and interaction. These meanings then often become part of the cultural and social norms that govern values and behaviours [10] . In order to explore the complexities associated with these subjective meanings, constructivist theory uses broad, general, open-ended questions to encourage participants to provide rich descriptions of their experiences. This provides the opportunity for participants to paint a picture of a world unknown to the reader [11] [12] [13] . Participants' descriptions of their experiences with MRSA allow the reader to understand how they constructed knowledge about a new phenomenon, the learning strategies they used, and how they adapted to a MRSA diagnosis. The researcher's objective then becomes one of interpretation, or of making sense of the information provided by the participants. This process is referred to as inductive analysis as the researcher distils patterns of meaning that in turn construct theory [10] .
Sample-size in qualitative research depends on a number of factors. However, recent qualitative studies tend to range from four to ten participants [9] . The first objective is to ensure a reasonable degree "of variation in the phenomenon, settings, or people" [14] . Secondly, the sample size needs to be large enough to achieve saturation, or the point at which no new information is being provided by additional participants [15] . Qualitative researchers have validated data saturation occurring with as few as six participants, and typically within the first 12 interviews.
Participants
These criteria governed the purposive selection of participants and ensured that each individual: 1) was a member of the general public who had contracted MRSA in a nonhealthcare related setting; 2) had a positive MRSA diagnosis within the last year, but at least one month prior to the interview; 3) was 18 years or older; 4) was not hospitalized; 5) was not in a long-term care facility; and, 6) was not employed in direct patient care.
Initial referrals for this study came from a university health center as a random "first come, first served" basis. Recruitment fliers detailing the study were placed in plain view in the health center. These individuals, in turn, provided subsequent leads for other potential participants. In the end, ten individuals were selected for inclusion. The three men who participated in the study ranged in age from 21 to 73. All of them were Caucasian; one had completed an M.B.A., another had a B.S., and the third had some college education; at the time of the research, one was unemployed and two were retired. The seven women who participated ranged in age from 21 to 65. One of them was Vietnamese, the rest were Caucasian. All of them had some college, three had completed bachelor's degrees, one had a master's degree, and one had an associate LVN. During their participation, two of the women were retired, one was working full-time, three worked part-time, two were retired, and one was unemployed. Names used throughout this document are pseudonyms selected by the participants. To the degree possible, an effort was made to select a sample diverse in ethnicity, gender, and age in order to produce the maximum variation among participants so as to increase the robustness of the conclusions and enhance the likelihood of transferability to other groups or individuals. Nonetheless, the researchers recognize the inherent limitations relative to generalization to a wider population due to the small sample size.
Data collection
Data was collected using private, confidential, face-to-face initial interviews. In one instance, because of distance, the initial interview was conducted by telephone. Subsequently, telephone interviews were used when clarification or follow-up information was needed. A set of pre-determined questions guided these discussions. Open-ended questions were used to create a semi-structured, nondirective environment that encouraged participants to use their own words to describe their experiences, and to explore details that held particular meaning for them. These conditions reflect the nature of constructivist research which holds the premise that individuals are experts on their own experiences, and that evidence is derived from firstperson reports of life experiences [8, 11, 13, 15] .
Data analysis
The tape-recorded interviews were transcribed verbatim and pseudonyms were assigned for confidentiality. Transcripts were then coded for commonalities, and a cross-reference matrix was developed to screen for these commonalities. Secondly, transcriptions were read and reread from a more global perspective to identify and index categories and themes as they developed around particular phrases, incidents, or types of behaviours [15] .
Analysis began with the first interview. It was inductive, and ongoing throughout the interview phase. Concurrent analysis allows the qualitative researcher to identify the data saturation point [15] . In this study, saturation occurred at the eighth interview. Two additional interviews were conducted to ensure no additional themes emerged.
As the analysis progressed, the principles of qualitative research: 1) credibility; 2) transferability; 3) dependability; 4) confirmability, and; 5) triangulation, were constantly scrutinized. This inquiry was conducted in such a manner as to address each of these elements.
Ethical concerns
The research proposed in this qualitative study was approved by the Texas State University-San Marcos Institutional Review Board (2009z4233). In accordance with IRB requirements, participants were informed of their rights and asked to read and sign an informed consent form. They were advised they could stop the interview or drop out of the project at any time. None chose to do either. No participant indicated that they felt uncomfortable discussing their experiences with MRSA infections, and all expressed willingness to tell their stories. All recordings, computer files, transcripts, and paperwork were identified only by the participant's pseudonym and were kept in a locked file cabinet only accessible by the primary researcher.
Results
During the interviews the participants reflected on their experiences with MRSA and how it impacted their lives. Their willingness to share their stories offers us the opportunity to learn about their walk with MRSA, their fears and triumphs, and their insights about the world of emerging antibiotic resistant infections. Their stories present a combination of pain, aha moments, and an inner search for strategies to help them learn about and adapt to this growing public health problem. All were happy to share what they had learned in their personal journey.
With respect to age, the group divided into young adults under the age of 25 (four of the participants), and older adults over the age of 50 (the remaining six participants). Although there were commonalities between the two groups, the younger group exhibited a degree of apathy and passive learning that was different from the older group. The older group also demonstrated more signs of reflective hindsight and an appreciation for life due to their encounter with MRSA.
Most of the individuals in this study acquired their knowledge and learning about MRSA after their diagnosis. In general, all of the participants were aware of MRSA and/or staph but they lacked detailed information about the organism and its dangers. They acquired information and knowledge through a variety of sources, although printed media and the internet served as the two primary vehicles for accessing information. Learning was primarily self-directed, experiential, and in some cases, transformational.
Learning -"I guess everything changes when it happens to you" Every participant found learning was a critical step in their production of knowledge about MRSA, and that knowledge affected their adaptation to the infection. Within the broad theme of learning, three subthemes emerged. These included: a) Experiences with MRSA; b) What was learned; and, c) How learning occurred. Following is a brief discussion of each of these subthemes.
Experiences with MRSA
The participants experienced several common threads in their MRSA journeys. All talked about the physical pain, ranging from bad to severe, both prior to and after the diagnosis. The worst pain I have ever felt in my entire life [Becky] . . . on a scale of 1 -10, probably a 9 [Erin] . . . it put me in a really bad mood because it was so much pain, constantly [Erin] .
Another common thread was the emotional factors associated with MRSA. The participants discussed a range of emotions including trust, anger, anxiety, worry, fear, depression, frustration, and embarrassment associated with feelings of being stigmatized. 
What was learned?
The content of learning included three main areas: 1) general MRSA information; 2) MRSA care and prevention; and, 3) antibiotic resistance.
In general, all of the participants were aware of MRSA but lacked detailed knowledge about the microbe. For instance, all of the participants knew what a 'staph' infection was but they learned MRSA was a specific type of staph infection that was resistant to treatment. MRSA colonization and reservoirs were also major content areas of learning for everyone. It can live, you know, other places than in your body, on the walls, in carpets, and they said I could carry it in my body 
The ability of microbes to undergo mutations which leads to resistant strains of the organism has been welldocumented in the world of microbiology. But, in the general community, this topic is commonly misunderstood. Most of the participants learned about the specific types of antibiotics used for MRSA infections and, in general, why resistance had occurred for this organism. Each of the participants also discussed learning about the importance of having a culture done, and a subsequent antibiotic susceptibility test to treat the infection appropriately with the correct antibiotic. I realized having a firm culture diagnosis is essential [Mary] . . . I believe it stems a lot from a misuse of antibiotics -overuse of antibiotics -plus a certain germ can mutate into something else [Nell] . . . where it [antibiotic] doesn't do its job because you've had so much of it sometimes -so, your germ acclimates to what you've been putting in your body -the germ is going to survive somehow [Edward].
How did learning occur?
Learning by the participants in this study was achieved primarily through two channels -people and media. People, both social networks and healthcare professionals, were important sources of information about MRSA. Among this group, a variety of family members played crucial roles in helping all of the participants learn about MRSA. . Interestingly, each of the participants cited both positive and negative interactions with the different healthcare professionals. So, while learning did occur via the various healthcare professionals, in some instances an opportunity was missed because of the environment that was created from a negative encounter.
Printed media, primarily in the form of hand-outs or brochures, provided an important source of information about MRSA Even signage in hospitals and other medical facilities played a role in learning about the precautions to take, and hygiene with respect to an infection. In addition to printed material, six of the participants took advantage of electronic sources to learn more about their condition and the microbe. Some of the websites they used included the Centers for Disease Control, the Mayo Clinic, WebMD, Dr. Oz, and even blogs by others who had experienced a MRSA infection. Some of the participants pointed out they used television and radio to alert them to interesting and informative information about MRSA that they would then look-up on the internet for additional detail.
Adaptation -"People make the difference"
This investigation asked each of the individuals to reflect on their journey living with MRSA. Their frank answers to the interview questions provided the following insights into how they adapted to their situations.
Self-reliance
As with any illness or disease, a diagnosis of MRSA is often associated with an adaptation to the disease or condition over time. As learning occurs, the individual often exhibits strategies and mechanisms to live with the challenges that come with having a health concern. Most of the participants felt that being proactive with how they handled the impact of MRSA was an important factor in adapting to the condition. . These comments show that the participants take MRSA seriously, they take responsibility for their own wound care as well as limiting their activities to minimize exposure for others, and they have modified their attitudes towards hygiene, infection control, and their environments.
Reliance on others
The relationships that participants formed with family, friends, and healthcare professionals were a crucial component to the adaptation process. The message of others helping them through the MRSA experience was echoed by all participants many times in this study. . . . it's easy, you know, to have these people around you that you are close to that if you have a problem that feel like you can discuss it with, whether it be [daughter], whether it be a friend, whether it be a family member [Irene] .
The participants' reliance and trust in healthcare professions was also evident in several of the interviews. These individuals who created a comfort zone for their patients, who were patient with their questions, and who provided thorough and comprehensive information on the course of treatment were an invaluable resource for the participants. Honest, unhurried doctor-patient interactions were an important mechanism that created trust and helped individuals adapt to a MRSA infection.
Reflections on the MRSA journey
As might be expected, those who had a more severe MRSA infection or had multiple reocurrences with the infection were often more insightful about their journey. Reflection occurred as part of the interviews primarily when the participants were questioned about (a) living with MRSA and how it may have changed their life, (b) advice they would give to someone diagnosed with MRSA, and (c) advice they would give to healthcare professionals to help individuals diagnosed with MRSA. These reflections were often cited by the participants as being helpful for their understanding and adaptation to their MRSA experience.
Living with MRSA seemed to influence the participants to become advocates for educating others about their experience. By educating others about this growing public health threat, the participants felt like it helped them to warn others while also letting them work through the adaptive phase of their infection. Each of the ten participants was in some way, large or small, an advocate for educating others about the dangers of MRSA. By being active in telling their story, the participants found it therapeutic for their own healing. Most of the participants discussed how healthcare professionals could improve the interaction between the two parties by offering examples of what they felt had worked or not worked for them during their experiences. By doing so, the participants all reiterated that the reflective advice was helpful to them that maybe our story will help others.
Several of the participants also discussed how spirituality and prayer helped them get through their respective MRSA experiences. For these participants, their relationship with God and their usage of prayer helped them to adapt and accept the trials they were going through. It also gave them strength to endure the pain and emotional rollercoaster they were on during the infection process.
Discussion
The experiences of the ten participants in this study combined to create a common model of how a person with MRSA in the general public learns about and adapts to the infection. In their experiences, learning (see Figure 1 ) is initiated with a pre-diagnosis, and then continues in order, through diagnosis, post-diagnosis, learning, adaptation, and disclosure/closure. Based on the findings in this study, initial experiences with MRSA typically follow these steps, in sequence, although a reocurrence may move the individual back upstream to an earlier stage in the learning and adaptation sequence, indicating that learning tends to be a fluid process. We believe this is the first documented model to explain the MRSA experience. It is clear both from this study and from the associated literature, that the nature of adult learning during a MRSA experience is primarily self-directed, and for some, transformational. Further, learning occurred via two channels -people (both social networks and healthcare professionals) and media (print and electronic). Lastly, an association with social representation theory [1, 16] was found relative to how participants with MRSA were influenced by the media in regards to anchors and objectification of the condition.
Through their experiences, the participants developed a wide range of knowledge about MRSA. Key learning content was associated with the difference between regular staph and MRSA, preventive measures to minimize exposure, wound care, avoidance of transmission to others, and the development of antibiotic resistance. The content of each of these learning areas was distinct and contextual for each individual participant. For example, some participants had a single MRSA infection while others had multiple reocurrences. Also, some participants were in good general health while others were severely immunocompromised. Obviously, these factors led to different experiences with learning content due to the individual severity of infection. The participants often had poor knowledge about antibiotic resistance prior to their MRSA diagnosis, which is consistent with the literature associated with both healthcare-acquired MRSA and community-acquired MRSA [17] .
Perhaps most importantly, almost all participants had important advice for healthcare professionals about the need for a consistent message and a MRSA plan. The embedded features of this plan were that people make the difference in these life-changing diagnoses. Likewise, all participants echoed the need for consistency of MRSA information and a step-by-step plan to manage the condition.
Conclusions
The implications for practice and research based on the literature and results of this study indicate a need to address issues of how the general public discovers, learns about, and adapts to antibiotic resistant infections, especially MRSA. Likewise, this study emphasizes the critical importance of informing healthcare professionals and health educators (e.g., universities, schools, and other related institutions) about the need for better programs of patient education and continuing education surrounding the pre and post diagnosis of MRSA infections.
Practice
Current patient education programs about antibiotic resistant infections need to be revised. Particular attention should be paid to the following areas: a) the patienthealthcare provider interaction should intentionally cultivate an open and non-threatening environment so that learning can occur; b) the delivery of critical information about the importance of having a MRSA diagnosis based on laboratory culture and antibiotic susceptibility testing; c) specific education on what a MRSA infection looks like, including images/pictures and MRSA stories for patients; d) the use of podcasts, digital video, and other electronic media to provide patient education beyond the initial MRSA diagnosis; e) specific education about infection care, control, and prevention to themselves and others; and, f) guidance for individuals about sources of information and the credibility of sources.
Research and theory
Study findings indicate the need for further research on this subject. Antibiotic resistant infections will continue to increase, both in numbers and types, if current predictions hold true. Further research on this subject will help in better defining and understanding how the lay public accesses, interprets, learns, and adapts to MRSA infections and will aid healthcare professionals and health educators in planning for continuing education and public health education programs. Additionally, it is important to continue to document and capture the stories and lessons learned from the general public. These stories tend to be under-reported in comparison to accounts from the healthcare environment and add important, often overlooked aspect about MRSA infections and their impact on society.
The results of this study add to the overall body of knowledge concerning how adults learn and adapt to a MRSA infection. Importantly, it is the first study to document a model for adult learning and adaptation to this growing healthcare threat in the general public.
Final thoughts
We live in an era of rapidly growing, emerging, and reemerging infectious disease both in the healthcare environment and in the general community. Based on the literature and this study, explanations for prevention and control of outbreaks in the general public and why other public health campaigns may have failed appears to be linked to what and how people learn about MRSA. The implications for healthcare providers and health educators to implement new and effective strategies for people to learn about their health conditions may be more pertinent than ever. The findings of this study should be used to develop specific health education and promotion activities for those at greater risk for acquiring MRSA or who are currently colonized. It can identify antibiotic resistance mis-information and poor educational trends, assist healthcare officials in the control and prevention of MRSA, and increase our understanding of the educational needs of individuals who acquire MRSA infections and their subsequent actions to cope with their condition. This research contributes to the fields of health education, public health, health social science, infectious disease, and epidemiology. By understanding individual perspectives on MRSA, we can try to better translate personal health knowledge construction to public health personnel and policymakers. Thus, the findings in this study should be used to build better planned and more successful public health campaigns against antibiotic resistance in general, and MRSA in particular.
